Rat islet cells have glucose-dependent periodic electrical activity.
In order to examine whether rat islet cells have a glucose-dependent plateau/silent phase pattern of electrical activity as seen in mouse islets, intracellular recordings were made in cultured whole rat islets. Rat islet cells responded to glucose stimulation with membrane potential alterations between a polarized silent phase and a depolarized plateau phase associated with spikes. Increasing or decreasing glucose stimulation prolonged or shortened the relative duration of plateau phase, respectively. Removal of glucose from the medium caused membrane hyperpolarization with disappearance of electrical activity while reintroduction of glucose caused membrane depolarization and biphasic onset of electrical activity. These results indicate that rat islet cells have a glucose dependent plateau/silent phase electrical mechanism nearly identical to that seen in mouse islets.